We have surveyed, by means of a questionnaire, the preoperative use of traditional Chinese medicines in 259 adult Chinese patients admitted to a Hong Kong teaching hospital. The spectrum and use of herbal remedies differed from that reported by Western sources. Of those patients surveyed 90% used Chinese herbs on a regular daily basis in traditional soups and teas while 44% had consulted a traditional Chinese medicine practitioner in the last twelve months prior to admission, but mainly for health promotion (59%) and minor ailments (30%). Only 25% sought advice for their current illness and 13% were taking regular traditional Chinese medicines prior to admission. The ingredients were difficult to identify. Patients with cancer were more likely to use ling zhi (odds ratio 5.4). Female patients with reproductive problems were more likely to visit a traditional Chinese medical practitioner (odds ratio 2.6) and use ginseng (odds ratio 5.1). The anaesthetic implications of preoperative traditional Chinese medicine in keeping with Hong Kong practices need to be investigated, and appropriate anaesthetic guidelines should be developed.
The use of traditional herbal remedies has become increasingly popular in most Western societies [1] [2] [3] and this has led to an increased awareness that some herbal remedies are potentially harmful, particularly when used in conjunction with Western medicine [4] [5] [6] . Recently, Ang-Lee and co-workers have identified from the literature, eight commonly used and potentially harmful herbal remedies: echinacea, ephedra, garlic, ginkgo, ginseng, kava, St. John's wort and valerian, that may cause concern to the anaesthetist 7 . These herbal remedies are associated with allergy, heart attack and stroke, excessive bleeding, low blood sugar and prolonged anaesthesia 7 . In view of these facts, it has been suggested that a preoperative history of herbal medicine intake be taken in all surgical patients and that all herbal remedies be stopped two weeks before surgery 7, 8 .
Hong Kong is unique amongst nations because it has a rapidly developing society with a well established Western style medical health care system. However, most of its inhabitants have a history that dates back several thousands of years of using herbal remedies in the form of traditional Chinese medicine. Thus, the use of herbal remedies in Hong Kong is well established and supported by a flourishing infrastructure of Chinese herbal medicine shops, registered practitioners, pharmacists and schools of Chinese medicine. Despite this rich cultural heritage, most Hong Kong doctors poorly understand the implications on Western clinical practice of traditional Chinese medicine and very little information is available regarding traditional Chinese medicine practices amongst hospital patients in Hong Kong 9 . Most Hong Kong anaesthetists have little knowledge of their patients' Chinese medicine practices prior hospital admission, which herbal ingredients are most commonly taken, or the potential adverse effects of such herbal intake 2,9 . To investigate these issues further, we conducted a questionnaire survey of traditional Chinese medicine beliefs and practices in surgical patients requiring anaesthesia at a major teaching hospital in Hong Kong over a six-month period.
METHODS
The questionnaire was approved by the Survey and Behavioural Research Ethics Committee of the Chinese University of Hong Kong. The survey took place between September 2002 and February 2003 at the Prince of Wales Hospital, which is a major teaching hospital in the New Territories East region of Hong Kong. Chinese patients of normal intellect, aged 14 years and above, admitted to the adult general surgery (n=132) and the gynaecology (n= 127) wards were recruited. Patients were interviewed on two afternoons per week, usually on the day prior to their surgery. We had planned to collect data from four hundred patients but the survey was terminated prematurely due to the Severe Acute Respiratory Syndrome (SARS) outbreak in Hong Kong that started in March 2003 10 .
Patients were recruited and the questionnaire administered by one of the investigators (DQC). No record was kept of patients who declined to participate. The questionnaire took 20 to 30 minutes to complete. Patients who were too infirm to complete the questionnaire or could not read or write Chinese were assisted by a family member or ward nurse.
A pilot survey of 103 surgical patients was performed first to develop the questionnaire's content and layout 11 . In particular, a list of commonly used Chinese herbs was derived from the pilot study (Table  1 ). The questionnaire was initially written in English and later translated into Chinese (Cantonese). The final questionnaire was three A4 pages long and divided into four sections.
The first section dealt with the patients' general characteristics (age, gender, race, level of education and monthly income) and medical history. and opinions regarding traditional Chinese medicine and whether they used Chinese herbal remedies for common ailments, such as colds and influenza, gastrointestinal upsets and headache ( Table 2) . The third section dealt with the patients' daily use of Chinese herbal remedies within the last twelve months. They were provided with a list of twenty-six commonly used Chinese herbs and ingredients ( Table  1 ). The fourth section asked whether the patients had seen a traditional Chinese medicine practitioner within the last twelve months prior to admission and about any herbal prescriptions they had received ( Table 3 ).
The format of the questionnaire was mainly fixed choice answers, which the patient had to tick. There was also some free text written answers, such as the ingredients of the herbal prescription. Sections two to four contained a total of thirty-eight separate items.
Statistical Analysis
The questionnaire was first analysed using SPSS, version 11.5, (Statistical Package for the Social Sciences, SPSS inc., Chicago, IL, U.S.A.). The fre-quencies, expressed as the percentage of total respondents answering each section, for the different responses were computed and presented.
The database was divided into five distinct patient groups for further analysis: general surgical, treatment for cancer, female reproductive problems and pregnancy, gynaecological disorders and urological disorders. A number of potential predictive factors were identified by "cross tab analysis in SPSS" (see below), which we further analysed.
Logistic regression was used to identify patient group differences for intake of ginseng, ginkgo, dong quai, ling zhi and kusamaki seed with adjustments to age and sex. Age was categorized into four groups (<25, 25 to 44, 45 to 64, =65 years). Ginseng included Chinese, Korean and American ginsengs. Other factors such as the patient liked to take herbal medicines, informing the doctor of taking these, visited a traditional Chinese medicine doctor, being prescribed traditional medicines and recently changed intake of these were included in the model if these factors were significantly different between the patient groups. When analysing the number of patients who visited the traditional Chinese medicine doctor in the last year, demographic factors (age, sex, income, education, work status) were entered into the logistic model. Interactions between variables were sought but none was found. The model's calibration was assessed by the Hosmer-Lemeshow goodness-of-fit χ 2 test and its predictive accuracy was assessed by the area under the receiver operating characteristic curve. An area of 0.5 indicates no predictive discrimination and an area of 1.0 indicates perfect separation of patients with different outcomes. All data analysis was performed using STATA version 8.2 software (Stata Corporation, College Station, TX, U.S.A.).
RESULTS

Patient Characteristics
The questionnaire was completed by 259 patients of whom 63 were male and 196 were female. All were Chinese in origin, 97% being local Hong Kong Chinese and the other 3% (7 patients) being from Mainland China or Taiwan. Their mean (SD) age was 44 (18) years, which ranged from 14 to 96 years. Twelve per cent were younger than 25 years, 44% were between 25 and 44 years, 26% were between 45 and 64 years and 18% were older than 64 years. Thirty per cent had achieved only primary education, 58% had achieved secondary education and 12% had achieved tertiary or higher education (228 completed this question). Forty-four per cent had no stable income, 32% were in a low income bracket (earned <10,000 HKD per month), 23% were in a middle income bracket (10,000 to 30,000 HKD per month) and 2% were in a high income bracket (>30,000 HKD per month), with 184 completing this particular question.
Patients' medical background
General surgical admissions (e.g. hernias, haemorrhoids, cholecystectomy, appendicitis, trauma and joint problems) accounted for 20% of patients; cancer treatment (e.g. gastrointestinal, gynaecological and musculoskeletal) accounted for 22%; female reproductive concerns (e.g. infertility, first trimester abortions and pregnancy) accounted for 28%; gynaecological disorders (e.g. fibroids, ovarian cysts and uterine prolapse) accounted for 17%; and urological disorders (e.g. renal tract stones and benign prostatic enlargement) accounted for 13%.
Beliefs and opinions regarding traditional Chinese medicine
This section was completed by over 92% of patients. Very few (2%) had any formal training in this practice of medicine and only 10% thought that they had a good understanding of the subject. Most patients considered that traditional Chinese medicine was of some benefit in fighting disease (59%), whereas Western medicine was definitely beneficial in treating and curing more serious disease (54%). They did not show any preference to use traditional Chinese medicine over Western medicine. Traditional Chinese medicine was considered better at promoting health (82%), where as Western medicine was considered better at treating more serious disease (90%). However, the majority of patients thought that traditional Chinese medicine should be used to complement Western medicine (68%) ( Table 2) .
Chinese herbal teas and soups
This section was completed by 97% of patients. Ninety per cent of them regularly used Chinese herbal teas and soups. Prior to hospital admission, 62% did not alter their herbal tea and soup intake, 18% increase it and 20% decreased it. However, only 13% continued to take Chinese herbal teas and soups once hospitalized. The usage of the more commonly used ingredients is shown in Table 1 .
Traditional Chinese medicine consultations
This section was completed by 97% of patients. In the twelve months prior to their hospital admission, 44% had visited a traditional Chinese medicine prac-titioner and 48% received a herbal prescription, some receiving their prescriptions directly from the pharmacist without a consultation. Only 25% of these were prescribed traditional Chinese medicine for their current illness. The most common medical indications for consultation were cancer (n=8), gynaecological problems (n=4) and difficulty in micturation (n=3). Seventeen per cent of the prescriptions were for general health promotion and 66% were for treating other ailments, such as headache (n=2), common colds and respiratory symptoms (n=26), gastrointestinal upset (n=8), skin conditions (n=6), chronic pain (n=8) and other miscellaneous conditions (n=7).
Ingredients used in Chinese herbal prescriptions
There were 48 reported ingredients from 21 patients of the 120 patients who had received a traditional Chinese medical prescription. This implied that only 19% of patients knew to any extent what their prescriptions contained. The most commonly reported ingredients were Pilose Asiabell Root (Dang Shen) (n=7), Barbary Wolfberry fruit (n=6), Eucommia bark (Du Zhong) (n=4) and Milkvetch root or Astragulus (Huang Chi) (n=4) ( Table 1) .
Adverse reactions
Eleven out of the 120 patients who took prescribed traditional Chinese medicines reported an adverse reaction, which included nose-bleed (n=3), gastrointestinal upset (n=4), dizziness and insomnia (n=2), toothache (n=1) and sweating (n=1).
Logistic regression
There was adequate fit for all models. The models were moderately discriminating (area under curves range 0.60 to 0.74). After adjustments for age and sex, there was no difference in the intake of gingko, kusamaki seed and dong quai between the various types of surgical patients (P=0.27, P=0.13, P=0.58 respectively). There were significant differences between the surgical groups in the intake of ginseng (P=0.02). Compared to general surgical patients, all groups except for cancer patients were more likely to take ginseng after adjustment for age and sex (Table  4 ). Compared to general surgical patients, cancer patients were 5.3 times more likely to take ling zhi (Table 4 ). Also, patients who visited a traditional Chinese doctor were 3.6 times more likely to take ling zhi ( Table 4 ). There were significant differences between the surgical groups in visiting the traditional Chinese doctor prior to admission (P=0.04). Compared to general surgical patients, female reproduction problem patients were 2.7 times more likely to visit a traditional Chinese doctor (Table 4 ).
DISCUSSION
We found that 90% of preoperative patients used Chinese herbal remedies on a regular basis and a number of commonly used ingredients were identified (Table 1) . However, the distinction has to be made between dietary use and true medicinal use of Chinese herbs, which involved a smaller proportion of patients (48%). The general patient consensus was that Chinese herbal medicine was better for treating minor ailments, and for health promotion (80%), whereas Western medicine was better for treating more serious illnesses (90%). Prior to admission, 44% of the patients had consulted a traditional Chinese medicine practitioner, but only 25% of these consultations were for their admission condition. In only 19% of patients prescribed herbal medicines could we determine the ingredients of their prescriptions.
The prevalence of traditional Chinese medicine use amongst the Hong Kong population is quoted as 13.5% 12 . In hospital patients this prevalence ought to be higher, and in our population we found it to be 48%. Most published data on preoperative use of herbal medicines originates from North America, where the prevalence ranges from 22 to 34% (Table  5) [13] [14] [15] 17 . However, in one U.K. survey a much lower prevalence of 5% was found, indicating that the extent of herbal medicine use varies between places 16 . Hong Kong seems to have one of highest levels (48%) of preoperative herbal medicine use amongst the developed counties, reflecting the important role of traditional medicine in Chinese culture. One of the difficulties of published data on preoperative use of herbal medicines is that authors have not defined the time period of the survey. A possible reason for our high level of preoperative herbal medicine use is that we asked patients to recall their use in the last twelve months before hospital admission. Therefore, recall bias is possible, but this may equally lead to an underestimation of herbal medicine consumption.
The spectrum of herbal medications used in Hong Kong was different from that reported elsewhere (Tables 1 and 5 ). From Western data we identified twelve commonly used herbs (Table 5 ). However, only three of these, ephedra, ginkgo and ginseng, were commonly used in Hong Kong. Furthermore, the style of preparation and consumption of traditional medicines in Hong Kong differs from those in Western populations (Table 3 ). In the developed countries, herbal medications are usually produced as tablets. In Hong Kong, the herbs are dispensed as fresh, dried or processed plant material, which is soaked and heated in water for several hours to producing a soup or tea 4, 9 . Thus, it easy to prescribe a mixture of herbal ingredients and a single prescription may contain many different ingredients 18 . Identifying all the ingredients can prove difficult, as demonstrated by our survey.
The Chinese herbs cited in our survey were used for either health promotion or treatment of ailments and this affected the interpretation of our data. The most commonly used herbs were for health promotion, such as Chinese yam (huai shan), wolfberry and longan pulp (Table 1) . In contrast, we were unable to obtain a comprehensive list of the herbal ingredients used to treat ailments. Only 19% of patients knew the ingredients of their prescription and copies of the prescriptions were hard to obtain. We did manage to identify 48 different Chinese medicines, which included 29 that were not on our original list (Table  1) . However, these ingredients were reported three or less times. As there are over 150 traditional Chinese ingredients in common use today 19 , other ingredients, unidentified by our survey, must have been in common use. Thus, determining the causative agent of an adverse reaction to traditional Chinese medicine may prove difficult. It has been suggested by some authorities that all herbal intake by the patient should be identified as part of the anaesthetic assessment 7, 8 . Our data suggests that this may not be possible in Chinese patients using herbal medicines because of the multiplicity of ingredients. At best one could identify those patients who take herbal medicines prior to admission and be aware of the more important adverse interactions. At present no official guidelines exist in Hong Kong regarding patients taking herbal medicines prior to anaesthesia.
As a general principle of using traditional medicines, those herbal remedies used for health promotion and minor ailments tend to be mild in nature and relatively harmless. It is only when Chinese medicines are abused, used in excess, adulterated with other toxic agents or a "rogue" herb enters the market that problems are likely to occur 19 . Prescription Chinese medicines tend to be more pharmaceutically active and thus are more likely to cause adverse reactions. However, traditional medicine practitioners are taught about the potential side-effects of Chinese medicines and should monitor patients for signs of toxicity, adjusting the prescription accordingly. This is a very important aspect of the practice of Chinese medicine 18 . It is only when repeat prescriptions are given, supervision is poor or the ingredients of the prescription are of poor quality or contains contaminants that problems are likely to arise 19 .
The main concern to the anaesthetist when herbal medicine is taken prior to surgery is the potential for adverse reactions, most notably coagulopathy, cardiovascular instability and excessive sedation 20 . Reactions become more likely when herbal medicines have been taken on a regular basis. In the present survey 48% of patients used herbal medicines, of whom 62%, or 28% of total patients took repeat herbal medicines prior to admission and 13% on a daily basis ( Table 3) . What percentage were taking traditional Chinese medicines regularly in the immediate preoperative period is difficult to ascertain. The patient usually visits a traditional Chinese medical practitioner in the weeks leading up to admission and is prescribed a short course of herbal medicines. How much is still clinically active and what residual effect 511 
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Anaesthesia and Intensive Care, Vol. 33, No. 4, August 2005 it has had on the body is difficult to determine. The most significant aspect of using traditional Chinese medicines would seem to be the repeated intake of pharmaceutically active or toxic herbs. Therefore, as only 13% were taking regular herbal medicines on admission, the prevalence of clinically relevant preoperative herbal medicine intake in Hong Kong must be 13% or lower. Only 11 out of 120 patients who took traditional Chinese medicines in our survey reported minor adverse reactions, which compares favourably with Western drug therapy, where the overall incidence of significant adverse drug reactions is quoted at 6.7% with 0.3% fatality 21 . Four patients had gastrointestinal upset, which is no surprise. However, three patients reported nose bleeds after taking traditional Chinese medicines, which is a recognized side-effect of taking too much of certain items. This finding was repeated in another Chinese University survey involving patients attending a medical outpatient clinical (5 out of 329 patients: unpublished data). Many commonly used Chinese herbs, such as ginseng, ginkgo, dong quai and dan shen, are known to cause bleeding tendency, either by inhibiting platelet function, affecting coagulation pathways or interacting with warfarin 2,4 . Furthermore, there have also been a number of reported cases of patients who had a tendency to bleed after taking herbal medicines [22] [23] [24] [25] [26] . Thus, impaired haemostasis following herbal medicines seems to be a genuine concern for the anaesthetist and surgeon. However, it is difficult to evaluate the extent and clinical significance of this problem, as current methods of assessing haemostasis at the point of care are limited and we rely on laboratory tests, such as platelet counts and prothrombin times.
In the present study we did not collect data regarding the patient's coagulation status. However, our preliminary findings from a subsequent investigation of 164 preoperative patients who had taken herbal medicines found that patients who had taken ginger preoperatively were five times more likely to have a prolonged prothrombin time (INR >1.10), but other commonly used herbal remedies with known adverse effects on the coagulation system, such as ginseng, were not associated with abnormal preoperative coagulation tests 27 .
The ingestion of a drug, herbal product or even a food component can lead to effects on drug metabolism by inhibition or activation of drug metabolizing enzymes. One example that has been studied in some detail is grapefruit juice which inhibits cytochrome P450 (CYP) 3A4 in the small intestine increasing the bioavailability of a range of drugs including felo-dipine and cyclosporine 28 . This inhibition increases with prolonged intake of grapefruit juice but can be seen after a single intake and the effect may persist for up to three days afterwards 29 . Similar effects may occur with some herbal products. St John's Wort (Hypericum perforatum) induces both CYP3A4 and the drug transporter P-glycoprotein 30 , and Ginkgo biloba has been shown to induce the enzyme CYP2C19 leading to increased metabolism of omeprazole, particularly in subjects who have the genotype for the less active form of this enzyme 31 .
Most Hong Kong patients regarded traditional Chinese medicine as complementary to Western medicine, providing health promotion and treatment for minor ailments, rather than an alternative method of treatment for more serious illness ( Table 2 ). Therefore, traditional Chinese medicine has an important role in enhancing Western medicine and this is how it is used in many Mainland China hospitals. Since the handover of Hong Kong back to China, there has been a general policy to promote traditional Chinese medicine in Hong Kong. This has led to the establishment of University Departments of traditional Chinese medicine, an increase in herbal medicine research and the setting up of regulatory government bodies to control the use and practice of traditional medicine in Hong Kong. Therefore, the prevalence of the use of Chinese herbal medicines amongst Hong Kong patients and the potential for adverse perioperative reactions is likely to increase and consequently reliable data on interactions with anaesthesia is now needed.
By conducting the survey, we had hoped to identify patients who more frequently used Chinese herbal medicines and were more at risk of harmful effects. We found that the usage of these herbal medicines was fairly uniform amongst Hong Kong patients. Cancer patients were five times more likely to used ling zhi, a large black mushroom used for its antioxidant and anticancer properties. Female patients with reproductive problems were three times more likely to visit their traditional medicine practitioner and five times more likely to take ginseng ( Table 4 ). The latter can be explained by the common Chinese belief that herbal medicines benefits the mother and baby during pregnancy. Ginseng is taken to improve general well-being and vitality, providing extra energy for labour 4 .
CONCLUSION
A large percentage of surgical patients in Hong Kong use Chinese herbal remedies for everyday health promotion purposes. Despite nearly 50% of patients also being traditional herbal medicine users, 13% actually took regular herbal medicines near the time of admission, so the risk of adverse interactions with anaesthesia appears to be low. In those patients who do take these traditional preparations, it is difficult to determine what they actually consume. Most of the current information and recommendations regarding herbal medicine comes from Western sources, which are very different from what is found in Hong Kong. Local guidelines are needed on how the preoperative use of traditional Chinese medicines should be managed.
